The interactions of particles with medium may lead to a nonzero in-medium mass width of the particles and cause them to have different masses in the medium. In this letter, we investigate the influence of the in-medium mass width on the strength of Hanbury Brown-Twiss (HBT) correlation in high-energy heavy-ion collisions. It is found that the strength decreases with in-medium mass width of identical bosons. This influence are more significant for the boson with heavier mass and decreases with increasing particle momentum.
Hanbury Brown-Twiss (HBT) correlation, or identical boson intensity correlation, has been widely used in high-energy heavy-ion collisions to study the space-time structure and coherence of the particle-emitting sources [1] [2] [3] [4] [5] [6] . The strength of two-boson HBT correlation, i.e. the intercept of the correlation term at zero relative momentum, should be one for a chaotic particle-emitting source. However, except for coherent particle emission, there are many other effects such as particle misidentification, final-state Coulomb repulsive force, long-lived resonance decay, and so on can change the intercept, and a λ-parameter is introduced to describe the intercept in data analyses [1] [2] [3] [4] [5] [6] .
In the particle-emitting sources produced in highenergy heavy-ion collisions, the in-medium mass modification of bosons caused by the interactions between the bosons and source medium may lead to a squeezed back-to-back correlation of boson-antiboson pairs [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . For identical bosons with nonzero in-medium mass width, they have different masses in the source. In this point, their "identicity" in the source is reduced. Therefore, the finally observed HBT correlation strength may change for the identical bosons. In this work, we examine the influence of the in-medium mass width on the HBTcorrelation strength with the technique of quantum path integral of possibility amplitude [2] . We find that the strength decreases with the in-medium mass width and the influence is more significant for the boson with heavier mass and smaller momentum.
Tow-particle HBT correlation function is defined by
where P 1 and P 2 are observed single and double identical boson momentum distributions. For a boson produced at the source point x with momentum p and in-medium mass m ′ and detected at x d , the possibility amplitude can be expressed with quantum * wnzhang@hit.edu.cn, wnzhang@dlut.edu.cn path-integral method as [2] 
where x f is the freeze-out point, m is the mass of the boson at free state, A and φ are the production amplitude and phase,
are the fourmomenta of the quasiparticle and free particle, E , and detected at x d1 and x d2 with momenta p1 and p2, respectively. The solid lines joining x1 → x f 1 → x d1 for p1 and x2 → x f 2 → x d2 for p2, and the dashed-lines joining x1 → x ′ f 1 → x d2 for p2 and x2 → x ′ f 2 → x d1 for p1 are possible trajectories.
For the event that two identical bosons produced at source points x 1 and x 2 with four-momenta p and detected at x d1 and x d2 with momenta p 1 and p 2 , the possibility amplitude can be expressed with quantum path-integral method as [2] ,
The two-boson possibility amplitude includes the two terms: one is for the bosons detected at x d1 and x d2 from the source points x 1 and x 2 respectively as the solid-lines shown in Fig. 1 , and the other is for the bosons detected at x d1 and x d2 from the source points x 2 and x 1 respectively as the dashed-lines shown in Fig. 1 .
Considering the boson emitted in the source with a certain momentum and in-medium mass, we can obtain for chaotic emission,
where D(m ′ ) is the in-medium mass distribution and ρ(x) is the source density distribution. And, we have
In above derivations, the terms that contain production phase φ cancel out because of the randomness of the phases for chaotic sources [2] . Clearly, P 2 (p 1 , p 2 ) will become the usual result for a chaotic source, if there is not the in-medium mass modification (p
. Assuming that the production amplitude is coordinateindependent in the source and the bosons approximately freeze out at the same time, we have
For a Gaussian-distribution source ρ(r) ∼ e −t 2 /2τ 2 −r 2 /2R 2 and with the approximation, A(p ′ ) ≈ A(p), the twoparticle correlation function is
where
The strength of HBT correlation, I(p, p), is related to the in-medium mass distribution of the bosons. We plot in Fig. 2 the strengths as a function of particle momentum for φ and D 0 mesons. Here, we take the source lifetime τ = 10 fm/c, and the mass distribution is taken to be in Breit-Wigner form,
, where ∆m ′ and Γ are the in-medium mass shift and width respectively. At p = 0, the strength only depends on the width. Because the average mass difference of two bosons in the medium is larger for larger Γ than that for smaller Γ, the strength decreases with increasing Γ value. When particle momentum increasing, I(p, p) for D 0 meson increases more slowly than that for φ meson, because D 0 has a heavier mass than φ. All the results of I(p, p) are independent of ∆m ′ . In high-energy heavy-ion collisions at the Relativistic Heavy Ion Collider (RHIC) and the Large Hadron Collider (LHC), the in-medium mass width of φ meson is about several MeV [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] . In this case, the influence of the in-medium mass width may decrease the strength of HBT correlation by about 10% averagely. However, the in-medium mass width of D 0 meson in the collisions may reach several tens of MeV [28] [29] [30] [31] [32] [33] [34] [35] . The suppression on the strength of the HBT correlation of D 0 meson is very significant.
In summary, the observed identical bosons may have different masses in the particle-emitting sources because of the interactions between the bosons and medium.
In this letter, we have studied the influence of the inmedium mass width of identical bosons on the strength of HBT correlation. We find that the strength decreases with in-medium mass width of the identical bosons. This influence are more significant for the boson with heavier mass and decreases with increasing particle momentum. In high-energy heavy-ion collisions at the RHIC and LHC, the strength of HBT correlation of φ meson may reduce by about 10% averagely. However, the influence on the HBT correlation of D 0 meson is very significant. W. N. Zhang thanks Cheuk-Yin Wong for helpful discussions. This research was supported by the National Natural Science Foundation of China under Grant Nos. 11675034 and 11275037.
